From the earliest times physicians have recorded observations of the transmission of nervous diseases by heredity.
In modern times the accumulation of large amounts of material in the shape of clinical statistics published by hospitals has established beyond question the fact that heredity plays an essential part in the etiology of certain neuropathic conditions. Table  I shows some statistical figures selected at random.
Figures such as these are for all forms of insanity, including those which occur on a basis of exogenous causes; yet even as they are, their significance becomes quite apparent when they arc compared with figures representing the frequency of a neuropathic family history among normal subjects: 3 per cent according to Jost, 7. 5 per cent according to Nacke. 1 Aside from statistical data, studies of individual cases have revealed, on the one hand, the facts of atavistic and collateral heredity, and on the other hand, the fact of the frequent failure of transmission of neuropathic traits. In other words, there 1 Cited by Kraepelin, Psychiatric, 7th ed., Vol. I, p. 116. 15 seemed to be no regularity in the working of heredity, and the generally accepted conclusion on the subject has been well voiced by Kraepelin: " We must therefore regard the statistics of heredity in insanity merely as facts of experience without finding in them the expression of a ' law' which should hold in every case. " ' In recent years, however, it has been shown that human heredity, at least as far as certain traits are concerned, is subject to general biological laws. Special mention may be made of color of eyes, 3 color of hair, 4 form of hair, 6 brachydactyly, 6 some forms of cataract, 7 and retinitis pigmentosa 8, as human traits which have been shown to be transmitted from generation to generation in accordance with the Mendelian theory.
As regards insanity and allied neuropathic conditions, the facts to which we have already referred, namely, the facts of atavistic and collateral heredity, direct heredity, and the frequent failure of transmission seem to point plainly to alternative inheritance. This suggests the likelihood of a mechanism of inheritance according with the Mendelian theory, and the present study has been undertaken with a view to determining whether indeed the neuropathic constitution is transmitted in the manner of a Mendelian trait. § 1. THE MENDELIAN THEORY. 9 Perhaps a brief statement of the Mendelian theory will not be out of place here.
The total inheritance of an individual is divisible into unit characters, each of which is, as a general rule, inherited independently of all other characters and may therefore be studied without reference to them.
The inheritance of any such character is believed to be dependent upon the presence in the germ plasm of a unit of substance called a determiner.
With reference to any given character the condition in an individual may be dominant or recessive: the character is dominant when, depending upon the presence of its determiner in the germ plasm, it is plainly manifest; and it is recessive when, owing to the lack of its determiner in the germ plasm, it is not present in the individual under consideration.
The dominant and recessive conditions of a character are designated by the symbols D and R respectively.
Thus in the case of eye color the brown color is the dominant condition and the blue color is the recessive condition. In other words, the inheritance of brown eyes is due to the presence in the germ plasm of a determiner upon which the formation of brown pigment in the anterior layers of the irides depends, while the inheritance of blue eyes is due to the lack of determiner for brown pigment in the germ plasm, for the blue color of eyes is due merely to the absence of brown pigment, the effect of blue being produced by the choroid coat shining through the opalescent but pigment-free anterior layers of the irides in such cases.
It is obvious that as regards any character an individual may inherit from both parents-duplex inheritance, designated by the symbol DD, -or from one parent only-simplex inheritance, designated by the symbol DR, -or he may fail to inherit from either parent-nulliplcx inheritance, designated by the symbol RR; in the last case the individual will exhibit the recessive condition.
We are now in a position to estimate the relative number of each type of offspring according to theoretical expectation in the case of any combination of mates.
There are but six theoretically possible combinations of mates. Continuing to make use of eye color as an instance of a Mendelian character, let us consider in turn each theoretical possibility.
I. Both parents blue-eyed (nulliplex): all the children will be blue-eyed, as may be shown by the following biological formula: RR x RR RR. 2. One parent brown-eyed and simplex (that is to say inheriting the determiner for brown-eye pigment from one grandparent only), the other blue-eyed: one-half of the children will be browneyed and simplex and the other half blue-eyed: DR x RR DR + RR. 3. One parent brown-eyed and duplex, the other blue-eyed: all the children will be brown-eyed and simplex: DD x RR DR. 4. Both parents brown-eyed and simplex: one-fourth of the children will be brown-eyed and duplex, one-half will be browneyed and simplex, and the remaining one-fourth will be blueeyed (nulliplex):
5. Both parents brown-eyed, one duplex the other simplex: all the children will be brown-eyed, half duplex and half simplex: DD x DR DD + DR. 6. Both parents brown-eyed and duplex: all the children will be brown-eyed and duplex: DD x DD DD. It will be seen from these formulae that in attempting to predict the various types of offspring that may result from a given mating it is necessary to know not only whether the character is in each parent dominant or recessive, but in the case of the dominant condition also whether it is duplex or simplex.
Turning again to the example of eye color, a blue-eyed individual we know to be nulliplex, as he has no brown pigment in his eyes and therefore could not have inherited the determiner for brown-eye pigment from either parent. But how are we to judge in the case of a brown-eyed person whether he has inherited the determiner for that character from both parents or only from one? We can judge this only by considering the ancestry and offspring of the individual.
To put the whole matter in a nutshell, the essential difference between the dominant and the recessive conditions of a character lies in the fact that in a case of simplex inheritance the dominant condition is plainly manifest, while the recessive condition is not apparent and can be known to exist only through a study of ancestry and offspring. This is important because it constitutes the criterion which enables us to determine whether any given inherited peculiarity or abnormality is, as compared with the average or normal condition, dominant or recessive. § 2. DESCRIPTION OF MATERIAL.
The total amount of psychiatric material which is available at this hospital is very large. We found, however, that for various reasons, to be spoken of presently, the greater part of the material could not be utilized in our study.
In selecting cases our aim has been to exclude all those forms of insanity in the causation of which exogenous factors, such as traumata, alcoholism, and syphilis, are known to play an essential part; and we have also systematically excluded psychoses which occur upon a basis of organic cerebral affections, such as tumors, arteriosclerosis, apoplexy, and the like. We are not inclined to dispute the possible influence of heredity in these conditions; we have excluded them merely for the purpose of simplifying our problem by avoiding the necessity of dealing with a complicating factor in the shape of an essential exogenous cause. Moreover there seemed to be reason to believe that the so-called functional psychoses and neuroses are more closely related to each other than to the conditions which we have sought to exclude; and since our material had to be largely massed together for statistical treatment it was important that it should be as homogeneous as possible.
More than half the patients at this hospital are either themselves foreign born or the children of foreign-born parents; and among those who were born in this country of American parents there are many whose homes are in distant states; thus but a small proportion remained whose families had for two or three generations resided in this country and were accessible to investigation.
Other difficulties in obtaining our data were due to the ignorance of some of our informants or to their reluctance or refusal to co-operate in the investigation; and in many cases the investigation had to be discontinued and the data already collected had to be discarded owing to incompleteness.
In the actual analysis of the data collected in the course of our investigation the problem in each case was to distinguish, on the basis of the information obtained by questioning the relatives, neuropathic states from the normal state and in the case of a neuropathic state to identify, if possible, the special variety. Such diagnosis often enough presents great difficulty when there is opportunity for direct observation, but when it has to be based upon observations of untrained informants related from memory the difficulty is, of course, greatly increased and with it the chance of error. We have endeavored to reduce the amount of error from this source by interviewing personally as many as possible of the nearest relatives of the patients whose pedigrees were being investigated, and by the practice of tracing almost all the families not farther than to the generation of grandparents, for the farther back our inquiries extended the more scant and more vague was the information which we were able to obtain.
To the difficulty of diagnosis is added the further difficulty which results from the impossibility in the present state of psychiatry of precisely delimiting the conception of the neuropathic constitution. To this matter we shall have occasion to revert in subsequent sections.
In the analysis of data it was often necessary in the case of a normal subject to determine whether the case was one of duplex or of simplex inheritance, it having appeared early in the course of our study that the normal condition was dominant over the neuropathic condition. The fact of simplex inheritance we were able in some cases to establish on the basis of the existence of neuropathic manifestations in the ancestors or collateral relatives of the subject; in other cases this evidence was lacking as our information did not extend to the more remote generations, so that it was necessary to assume the fact of simplex inheritance on the basis of the existence of neuropathic offspring: the two types of material have been treated separately. On the other hand, the fact of duplex inheritance was in every case based upon the absence of neuropathic manifestations in ancestors and collateral relatives, as far as known, as well as in the offspring; but inasmuch as in scarcely any case was the family history traced farther back than the third generation it is clear that the possibility of simplex inheritance was in no case positively excluded; we have here, therefore, another source of error which, fortunately, is slight, and affects the least important part of our mate-rial, namely, the cases of matings from which no neuropathic offspring have resulted.
On the whole, no pretension is made here of total elimination of error; but we believe that whatever errors remain they are not sufficient to invalidate the material as a basis for our study. § 3. STATISTICAL ANALYSIS OF MATERIAL.
In the Preliminary Report, to which we have already referred and which was based upon an analysis of the pedigrees of twelve families, it was shown that the neuropathic constitution is transmitted by heredity probably in the manner of a trait which is, in the Mendelian sense, recessive to the normal condition.
Sixty other families have since been investigated; the entire material now includes the pedigrees of seventy-two families, representing two hundred and six different matings, with a total of one thousand and ninety-seven offspring. In Table II this mass of data has been arranged so as to show the proportions of normal and neuropathic offspring which resulted from the various types of mating alongside of figures representing theoretical expectation according to the Mendelian theory. theoretically all should be neuropathic. Of these ten one died at the age of thirty-eight years in an accident, during life suffered from asthma, had a son who died in convulsions; another is described as being easy going, is somewhat odd and possibly abnormal in make-up, is twenty-nine years of age; the rest are from eight to twenty-two years of age. In other words, in two of the ten subjects the neuropathic constitution is not positively excluded and the remaining eight have not reached the age of incidence.
The matings of the second and fourth types, DR X RR and DR X DR respectively, have been divided into two groups each, as already explained in the preceding section: thus groups b and d in the chart include the matings in which the simplex condition of either or both mates, as the case may be, is definitely ascertained, the existence of neuropathic manifestations either in ancestors or in collateral relatives of the subjects appearing in the pedigrees; groups b1 and d1, on the other hand, include the matings in which the simplex condition of either or both mates is assumed to exist on the basis of the character of the offspring. It is perhaps not surprising that groups b1 and d1 are larger than b and d respectively when we consider the great likelihood of a neuropathic taint, derived from an ancestor of a remote generation, being transmitted many times in the shape of a simplex condition, and at the same time the fact that our investigations extended in almost all cases no farther back than the generation of grandparents.
As is shown in the The material represented in the table appears elsewhere in this paper in the shape of pedigree charts with detailed references to all neuropathic individuals. Among the subjects who have been counted as neuropathic were, on the one hand, those who were recognized as insane, epileptic, hysterical, or feeble-minded, and on the other hand, those who presented anomalies of conduct or disposition which were even in the conservative judgment of our lay informants related to the neuropathic conditions. At the same time we have counted as normal all cases of mental or nervous disturbance resulting from arteriosclerotic disease with strokes, paralyses, aphasias, etc. § 4. DISSIMILAR HEREDITY. DEGREES OF RECESSIVENESS.
Heretofore we have dealt with the neuropathic constitution as a unit, comparing it with the normal condition. The great variety of neuropathic manifestations and the facts of dissimilar heredity show, however, that the neuropathic constitution in reality consists of a series of entities which are distinct, at least from the standpoint of clinical definition, though at the same time evidently in some manner related to each other.
The phenomenon of dissimilar heredity has, indeed, in the opinion of some cast a doubt upon the validity of conclusions which are in part based upon the assumption of the existence of an essential relationship between the most diverse clinical neuropathic manifestations. It must be admitted that the burden of proof rests upon those who assume that imbecility, epilepsy, deteriorating psychoses, periodic psychoses, paranoic conditions, involutional psychoses, the slighter psychopathic states, and certain eccentricities are all etiologically related. It is for them to explain why the neuropathic constitution leads in some cases to death from convulsions in early childhood, and in others to but a transitory depression at the involutional period, the subject being at least approximately normal during the greater part of his life. It is for them to explain why in some cases there is profound congenital mental defect, in others a dementing process coming on in early adult life, in still others recurrent but non-dementing insanity, and in others again a mere predisposition to mental disturbance which for many years remains latent and is brought to light only through the operation of some external cause.
Some parts of our material seem to throw some light upon the nature of the relationship which exists between various neuropathic manifestations. Thus the pedigree charts of at least four families point to the existence of different degrees of recessiveness. In other words, certain neuropathic conditions, though clearly recessive as compared with the normal condition, are at the same time dominant over other neuropathic conditions which insanity, with a mate who is normal but who carries the taint of epilepsy. That mating may be represented by the followingformula:
RR X Dr DR + Rr.
10 Davenport. Heredity of Skin Pigment in Man. The American Naturalist, Vol. XLIV, Nov. and Dec, 1910. 11 In all charts the following symbols have been employed: a square indicates a male subject; a circle indicates a female subject; or + normal subject with normal progeny; El or © = normal subject without progeny; or = normal subject with neuropathic progeny; or • = neuropathic subject; or = subject died in childhood; or = data unascertained. The type of mating is in each instance indicated by a small letter: a, b, b1, c, d, d1 , e, as in Table II . are, so to speak, of a more pronounced degree of recessiveness. It appears in a most marked way that recoverable psychoses are dominant over epilepsy and allied conditions. It seems necessary to assume that the normal development and function of the nervous system is dependent not upon a single unit determiner in the germ plasm, but upon a group of determiners, and that the number of units lacking from that group determines the special type of defect to be observed clinically. It may be recalled that a similar assumption has been found necessary for the understanding of the inheritance of other Mendelian characters, notably various shades of skin pigmentation. 10 For convenience in presentation conditions of slighter degree of recessiveness, like recoverable psychoses, may be designated by the capital letter R, and those of more pronounced degree of recessiveness, like epilepsy, by the small letter r.
In Chart I" we find an instance of the union of a manic-depressive subject, of a family heavily tainted with manic-depressive CHART I. L. E. CASE NO. 4215.
In other words, the offspring from such a mating may be either normal or manic-depressive, but not epileptic, -and such in fact was the actual result as shown in the chart.
In Chart II we find an instance of the union of a normal subject, whose mother suffered from a psychosis described by our CHART II. M. S. CASE NO. 6568.
1. Hysterical when a girl; had idea someone was trying to poison her. 2. Epilepsy.
Epilepsy.
A. Manic-depressive insanity, in State hospital. 5. Very nervous.
informant as being in the nature of hysteria, with an epileptic mate whose father was also epileptic. That mating may be represented by the following formula: DR x rr Dr + Rr. In other words, the offspring from such a mating may be either normal or having a psychosis recoverable in its nature and possibly resembling hysteria, but not epileptic; the chart shows that of the six offspring two died in childhood, two were normal, one had manic-depressive insanity, and one was " very nervous, " but none were epileptic.
Similarly in Chart III we find a mating which may be represented by the following formula: RR X Dr DR + Rr. Of the four offspring one died in childhood, one was normal, one had manic-depressive insanity, and the remaining one is de-[Oct.
scribed as being easily excited and of nervous temperament, but none had convulsions or epilepsy.
Finally in Chart IV we have an instance of the union of an epileptic subject, of a family tainted with epilepsy, with a mate who suffered from recurrent attacks of depression with insomnia; this mating may be represented by the following formula: rr x RR Rr. In other words, all the offspring from such a mating should be neuropathic, suffering from a recoverable psychosis, but not from fainting spells or any other epileptic manifestation. The chart shows that of the seven offspring which resulted one died in childhood, three were normal being between fifteen and twentytwo years old, -probably below the age of incidence, -and the remaining three suffered from recoverable psychoses, but not from epilepsy.
It is probable that there are many degrees of recessiveness, but there is a great deal of evidence to show that degrees of recessiveness do not account for all varieties of clinical neuropathic manifestations. § 5. NEUROPATHIC EQUIVALENTS.
In studying any neuropathic defect one must bear in mind that its clinical manifestations will vary with the personality of the subject and with conditions of environment. It is indeed a notorious fact that most of the so-called clinical entities are remarkable for the variety of their manifestations. This fact has necessitated the introduction in clinical practice of the conception of neuropathic equivalents. Thus notably in epilepsy it has long been found necessary to bring together such manifestations as fainting spells, convulsive seizures, psychical attacks, brief absences, spells of automatism, periodic dipsomania, etc.
More recently Kraepelin has shown that certain depressions, manias, circular and mixed states are but various phases of the same underlying constitutional disorder analogous to the various equivalents of epilepsy. 12 And Dreyfus has been able to establish the fact, that the anxious depressions of the involutional period are but a special variety of manic-depressive insanity. 13 Similarly, in one immense group, under the general heading of dementia praecox we now, following Kraepelin, include such widely contrasted conditions as simple hebephrenia, catatonia, and delire chronique a evolution systematique-conditions which were long regarded as independent clinical entities.
Thus in clinical psychiatry progress has been marked by a simplification of classification through a far-reaching extension of the conception of clinical equivalents.
Some of the data furnished by our material seem to indicate the necessity for a still further extension of this conception. It is interesting to note that what we learn in institutional experience to recognize as insanity is a comparatively uncommon group of manifestations of the neuropathic constitution, for of our total of 437 neuropathic subjects (not counting the 21 who died in convulsions in early childhood) only 115, or 26. 3 per cent, presented at any time in their lives indications for commitment to sanitariums or hospitals for the insane; moreover, it is obvious, where the facts are known in detail, that in most cases in which such indications have occurred they were in the shape of special reactions to special environmental conditions; and it seems equally obvious that our definition of the various types of neuropathic constitution must be in terms not of such special reactions, but rather of the more stable and more general underlying psychical traits and tendencies.
Thus in families of patients suffering from manic-depressive insanity we find not only subjects clearly recognized as insane, but also subjects described as follows: high-strung, excitable; dictatorial, abnormally selfish; awful temper; periodic drinker, a demon when drunk; committed suicide; had severe blue spells.
In the pedigrees of cases of dementia praecox we find ancestors and collateral relatives described in the following significant terms: cranky, stubborn; worries over nothing; religious crank; nervous, queer; restless, has phobias; suspicious of friends and relatives.
And in the families of epileptics we find, besides cases of actual epilepsy or convulsions in infancy, also cases of hemicrania, recurrent sick headaches, fainting spells, nervous fidgety make-up, and the like.
The limits of the legitimate extension of the conception of equivalents thus seem to be beyond even the widest limits established by clinical definition.
It is not to be assumed, however, that members of the same family necessarily suffer from the same neuropathic defect in the shape of various clinical equivalents, for even brothers and sisters, children of the same parents, may suffer from neuropathic defects representing not equivalents but different degrees of recessiveness. Theoretically there is, in fact, only one combination of mates of which all neuropathic offspring will necessarily suffer from equivalent defects. The third, fifth, and sixth combinations (RR x DD, DR x DD, and DDxDD) need not be considered at all in this connection as from them no neuropathic offspring will result. But let us consider the remaining three combinations (RR x RR, RR x DR, DR X DR) from which neuropathic offspring may result.
If it is true that neuropathic defects may represent different degrees of recessiveness, as we have endeavored to show in a preceding section, then in the case of any neuropathic subject we have no way of telling whether the inheritance of his defect is homozygous or heterozygous, unless we possess an exceptionally detailed pedigree extending far back to past generations; in other words, we cannot tell whether he inherits from the two parents defects of the same or of different degrees of recessiveness. Continuing to make use of the symbols R and r to represent, re-spectively, lesser and more pronounced degrees of recessiveness, a given neuropathic condition may accordingly be represented either by the symbol RR or Rr; and similarly the condition of a normal subject who represents simplex inheritance, i. e., who inherits the neuropathic taint from one parent, may be represented either by the symbol DR or Dr. It may be readily seen, then, that in the case of either the first or second combination there are possibilities of offspring with more than one type of neuropathic defect, i. e., of defects of different degrees of recessiveness, as may be shown by the following formulae:
1. Rr x Rr RR + 2Rr + rr. Rr XrrcoRr + rr. 2. Rr x Dr DR + Dr + Rr + rr. The neuropathic conditions in the children resulting from such matings would not necessarily be equivalents.
But in the case of the fourth type of mating, that of two simplex individuals, i. e., two individuals who are normal but carry the taint from their ancestors, the neuropathic offspring which may result would in any instance show defects which are theoretical equivalents; for from every theoretically possible variety of combination only one type of neuropathic offspring can result, as may be shown by the following formulae: DR x DR DD + 2DR + RR. DR x Dr DD + DR+ Dr + Rr. Dr X Dr DD + 2Dr + rr. Clinical manifestations will, of course, vary with the personality of the subject, the age at which the disorder makes its appearance, the nature of the exciting cause, and other environmental conditions; but in spite of such variations we are able, in the light of a better knowledge of the mechanism of heredity, to identify neuropathic equivalents at least when they occur in brothers and sisters who are the offspring of the matings of the fourth type.
In matings of this type only one-fourth of all the offspring, on the average, exhibit the neuropathic condition; therefore most such families have not more than one neuropathic subject and do not afford an opportunity of comparing neuropathic equivalents; but many large families, or some in which by an unlucky chance more than one neuropathic subject has resulted, do afford such an opportunity, and thus a new aid for the study of neuropathic equivalents becomes available.
In our own material the pedigree charts from V to XXIX present instances of matings of the fourth type from each of which two or more neuropathic offspring have resulted. Comparisons of the brothers and sisters in these families reveal points of rather peculiar interest.
In some instances the manifestations clinically observed were either similar or identical; such instances are to be found in Charts VII, IX, XV, XVI, XVII, XX, XXIII, and XXV.
In other instances we find well defined psychoses alongside of cases presenting oddities of conduct or of disposition which are familiar to physicians as types of make-up constituting the characteristic soil upon which the psychoses develop. 14 Thus in Chart XV we find a case of dementia praecox, in a brother " nervous hysteria when his sister died, had hallucinations of sight and hearing, was disturbed and had to be restrained, " and in a sister " nervous temperament, easily excited, has weak spells. " In Chart XXI we find in one case " nervous breakdown early in life, was unable to work, recovered, " in a sister " awful temper. " In Chart XXVI we find in one case the following note: " insane twice, very disturbed, recovered each time, " and in a sister " odd, nervous temperament, easily excited. " In Chart XXVIII we find a subject who was " insane a few months before death, " in one sister " melancholy disposition, had nervous prostration, " and in another sister " nervous temperament, melancholy. "
Perhaps the most striking finding is that of fainting spells or convulsions in childhood alongside of dementia praecox; this occurs in Charts V, VI, VIII, XI, and XII. In this connection may be recalled the rather frequent occurrence of seizures of various sorts in dementia praecox-fainting spells, epileptiform convulsions, muscle spasms, etc.: according to Kraepelin equivalents, of conditions which are clinically altogether dissimilar. For instance, in Chart XVII one subject is noted as having been " insane during pregnancy with second child, recovered, " and her sister as a " religious recluse, nun in convent in Australia ": perhaps in this instance the difference between the married state and celibacy accounts for the difference in manifestations. In Charts XIX and XXVII we find cases of senile deterioration related to peculiar psychoses occurring earlier in life; in one case we find the following note: " When a girl went to Washington, lost her money, could not tell why she went there, was placed in an institution; says a man has 'witched' her; has in her pocket a bottle of gin which she takes ' for blood poison ' "; -in another case: " Irritable in early years of marriage, had hysterical spells, ill-treated her step-children "; -and in a third case: " Nervous after sister's death, was too nervous to be interviewed or visited by anyone. " In Charts XXII and XXIX the following cases are associated as family equivalents with epilepsy: " Moderately alcoholic, ideas of persecution against relatives "; -" Loquacious, rambling, odd, had severe attacks of depression following childbirth"; -"Subject to spells of severe depression "; -" Seems to have lost interest in life, when interviewed would say only ' I know nothing more than sister told you ' "; -" Moderately alcoholic, never settled down to anything but roamed around all his life until he died at the age of 62 years of pneumonia. " It should be pointed out here that in classifying the matings there is always a possibility of error especially in the direction of overlooking neuropathic traits and, owing to misinformation or misjudgment of our informants, counting one or both mates as normal who should properly be counted as neuropathic. Thus in individual instances matings classified as belonging to the fourth type (DR x DR) may in reality be of the second type (RR x DR), in which case, as already shown, the neuropathic offspring may present defects of different degrees of recessiveness and not necessarily equivalents. [Oct.
CHART XX. A. M. B. CASE NO. 6723. [Oct. only in 17 were both mates neuropathic, in 93 one mate was neuropathic and the other normal, and in 62 both mates were normal. Our material affords a means of estimating the probable proportion of individuals, in the communities in which our study was made, who carry the neuropathic taint.
It will be borne in mind that an individual who is normal but who carries the neuropathic taint and is capable of transmitting it, can have neuropathic offspring only when his mate is either neuropathic or normal but, like himself, carries the taint; for if his mate is normal and of pure normal ancestry no neuropathic offspring will result, as has already been shown, and as is illustrated by the following formula: DR x DD DD + DR.
A group of subjects who are capable under the above-mentioned conditions of producing neuropathic offspring, who marry freely into the general population, selecting mates more or less at random, will show, by the relative frequency with which they produce neuropathic offspring, how common in the general population are persons who carry the neuropathic taint.
Among the subjects who figure in our charts and statistics there are 466 who are theoretically classed as simplex, represented by the symbol DR, namely, all the normal subjects who have resulted from matings of the second and third types, two-thirds of the normal subjects who have resulted from matings of the fourth type, and one-half of those who have resulted from matings of the fifth type. From this number must be deducted 179 who have not married or have married but have had no children. From the remainder must be deducted further 66 subjects who are among the direct ascendants of our patients, all of whom have, of course, had neuropathic offspring, and who should obviously not figure in such statistics. Of the remaining 221 subjects, all of whom, if mated with neuropathic or simplex subjects, were capable of producing neuropathic offspring, 70 actually had such offspring and 151 had normal offspring.
In oilier words, our data seem to show that no less than 31. 6 per cent of the general population carry the neuropathic taint! It is interesting to note here that the districts in which our investigations have been carried out are, according to the statistics of the State Commission in Lunacy, among those showing comparatively low or moderate incidence of insanity. "
Our material is presented in detail in the shape of pedigree charts, some of which have already appeared in connection with § 4 and § ; the rest are appended here.
CHART XXX. R. G, CASE NO. 6873.
[Oct.
CHART XL. J. H. CASE NO. 6283.
